Activation of T cell antigen receptor alpha- and beta-chain genes in the thymus: implications for the lineages of developing cortical thymocytes.
Mammalian T lymphocytes mature in the thymus through a series of differentiation events that involve both rapid proliferation and extensive cell death. The mechanisms that govern these processes are currently unknown; however, both mitogenesis and death affect particular subpopulations of cells, suggesting the selective amplification and destruction of specific T cell clones. In mature peripheral T cells, proliferation is most commonly triggered by the recognition of antigen through the T cell antigen receptor complex. If antigen recognition also controls proliferation in the thymus, the differential expression of antigen receptor genes during maturation could play some role in determining the fate of developing T cells. In this study, we examined the expression of the alpha- and beta-chain genes of the T cell antigen receptor in different subpopulations of adult thymocytes. We compared two postmitotic populations--one that appears committed to die and one that appears mature--and several blast cell populations that are enriched for precursors of one or another presumptive lineage. We have found that Lyt-2-, L3T4- precursor thymocytes express much lower levels of both alpha- and beta-chain mRNA than the cells likely to be their immediate descendents. Furthermore, our results show that the cells of the major cortical lineage, which have at least a 95% probability of death, nevertheless express high levels of mature mRNA encoding both the alpha- and the beta-chains of the T cell antigen receptor. These results have important implications for the mechanisms involved in the overproduction and elimination of this major class of T lymphocyte.